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(57) ABSTRACT

A method determines the occupancy of a rail vehicle. In
order to be able to carry out such a method particularly
casily with suflicient accuracy, switched-on states of mobile
phones which are present on the rail vehicle are determined
by a detecting device, and the occupancy of the rail vehicle
1s determined by an evaluation unit from the detected
switched-on states. An arrangement also determines the
occupancy of the rail vehicle.
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METHOD AND ARRANGEMENT FOR
DETERMINING THE OCCUPANCY OF A
RAIL VEHICLE

BACKGROUND OF THE INVENTION

Field of the Invention

It 1s known that the occupancy of a rail vehicle 1s an
important characteristic variable for the operation of a rail
vehicle. For this reason, previously the pressure in the air
springs has been measured 1n order to acquire this charac-
teristic variable 1 such springs are present in the respective
rail vehicle. The number of passengers has also been
counted for this purpose.

BRIEF SUMMARY OF THE INVENTION

The invention relates to a method for determining the
occupancy of a rail vehicle and has the object of proposing,
in addition to or instead of the known methods specified at
the beginming, a method which can be carried out with
suflicient accuracy in a particularly easy way.

In order to achieve this object, in a method for determin-
ing the occupancy of a rail vehicle, according to the inven-
tion switched-on states of cell phones which are present on
the rail vehicle are determined by means of a detection
device, and the occupancy of the rail vehicle 1s determined
from the detected switched-on states by means of an evalu-
ation unit.

Although 1t 1s known from the Internet publication http://
de.wikipedia.org/wiki/Verkehrslagedienst to acquire move-
ment data by means of cell phones, the aim here 1s to
monitor cell phones which are carried by persons in road
vehicles in order to determine the tratlic situation and permit
traflic jams to be driven around.

A significant advantage of the method according to the
invention 1s considered to be the fact that it does not require
special sensors because the cell phones which are usually
kept switched on by the passengers on board the rail vehicle
are used as sensors in that their switched-on states are
determined by the detection device. In this context, the
accuracy 1n the determination of the occupancy 1s suilicient
because the proportion of the total number of passengers in
the rail vehicle who are carrying cell phones on their person
can be determined statistically.

In the method according to the invention, the switched-on
states can be determined 1n different ways. It 1s considered
particularly advantageous, because of the low techmnical
expenditure, 1f the switched-on states of the cell phones are
determined by detecting the ready to receive signals of the
switched-on cell phones. A “ready to receive signal” of a
switched-on cell phone 1s understood to be a signal which 1s
generated by the cell phone 1n what 1s referred to as its “1dle
mode”. In the technical language, the “idle mode™ or “pas-
stve mode” differs from what 1s referred to as the “dedicated
mode” 1n that 1n the “idle mode™ an active link from the cell
phone to the cell phone network 1s not set up and a
connection channel set up by the mobile radio network has
not been seized by the cell phone.

A rapid and accurate detection process can be achieved 1n
that the detection device 1s a detection device of the rail
vehicle. The evaluation unit 1s preferably arranged 1n the rail
vehicle.

In this embodiment of the method according to the
invention, 1n particular during determination of the
switched-on states of the cell phones by detection of the
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ready to receive signals of the switched-on mobile phones,
it 1s particularly advantageous to use a repeater of the rail
vehicle as a detection device. Said repeater 1s 1n fact present
in any case on the rail vehicle and only has to be slightly
added to 1n order to carry out the method according to the
invention. A repeater 1s understood to be a device such as 1s
described, for example, on the Internet at the address http://
wikipedia.org/wiki/Intrain-Repeater.

In another advantageous variant of the method according
to the invention, the switched-on states of the cell phones are
used by detecting the electromagnetic radiation of the
switched-on cell phones, and a receiver arrangement for the
clectromagnetic radiation of the switched-on cell phones 1s
used as a detection device. In this context, the radiation 1s
detected solely at the physical level without telecommuni-

cations evaluation.

In the method according to the invention, the electromag-
netic radiation can be detected by means of detection
devices which are of different designs. Because of the
comparatively low expenditure on installation, 1t 1s consid-
ered advantageous if the electromagnetic radiation of
switched-on cell phones which are present on the rail vehicle
1s detected 1n 1ts entirety by means of a receiver arrangement
which 1s composed of a single receiver unit.

The electromagnetic radiation of the switched-on cell
phones can be determined with greater accuracy, but also
with higher expenditure, 1t the electromagnetic radiation of
switched-on cell phones which are present on the rail vehicle
1s detected by means of a receiver arrangement which has a
plurality of receiver devices which are arranged distributed
in the rail vehicle.

Particularly reliable results are supplied by the method
according to the mvention 1f the switched-on states of the
cell phones are not only determined by detecting the ready
to receive signals of the cell phones but also the electro-
magnetic radiation of the switched-on cell phones 1s deter-
mined simultaneously and additionally. The occupancy can
then be determined relatively accurately with an evaluation
unit of corresponding design.

The invention relates to an arrangement for determining,
the occupancy of a rail vehicle and has the object of, on the
one hand, configuring the arrangement 1n a particularly easy
and therefore cost-eflective way and, on the other hand,
implementing 1t 1n such a way that the occupancy of a rail
vehicle can be determined with suflicient accuracy.

In order to achieve this object, the arrangement has
according to the mvention a detection device which deter-
mines the switched-on states of cell phones which are
present on the rail vehicle, and connected downstream of the
detection device 1s an evaluation unit which determines the
occupancy of the rail vehicle from the detected switched-on
states.

With such an arrangement which 1s embodied according
to the ivention 1t 1s appropriately possible to achieve the
same advantages as have already been described above 1n
relation to the method according to the mvention.

A rapid and accurate detection process can be achieved by
arranging the detection device in the rail vehicle. The
evaluation unit 1s preferably arranged 1n the rail vehicle.

The detection device can be embodied 1n different ways
here 1n respect of the arrangement according to the mven-
tion. It 1s advantageous 1f the detection device 1s a repeater
of the rail vehicle which detects switched-on states of the
cell phones as ready to receive signals of switched-on cell
phones. A repeater 1s generally always present 1n a rail
vehicle.
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It can also be advantageous if the detection device 1s
embodied as a receiver arrangement with a single receiver
unit which detects the entirety of the electromagnetic radia-
tion of the switched-on cell phones on the rail vehicle.

As a result, a simple design with suflicient accuracy can
be achieved.

In the case of the arrangement according to the invention,
the detection device can advantageously also have a plural-
ity of recerver devices which are arranged distributed in the
rail vehicle and which detect electromagnetic radiation on
the rail vehicle of the switched-on cell phones on the rail
vehicle, as a result of which the accuracy of the detection of
the electromagnetic radiation 1s improved, but the expendi-
ture 1s also increased.

As 1 the case of the method according to the mvention,
with an advantageous embodiment of the arrangement
according to the imvention 1t 1s also possible to achieve
relatively high accuracy in the determination of the occu-
pancy 1f the detection device 1s embodied in such a way that
it not only detects the ready to receive signals of the cell
phones but also has a receiver device which determines the
clectromagnetic radiation of the switched-on cell phones.

An exemplary embodiment of the arrangement according
to the mvention can be embodied 1n such a way that a
receiver arrangement for detecting the electromagnetic
radiation of switched-on cell phones 1s accommodated, 1n at
least one car forming a rail vehicle, 1n particular 1n the
passenger compartment of said car. This recerver arrange-
ment can be composed of a single receiver unit or of a
plurality of receiver devices. The receiver arrangement
outputs an output signal which 1s a measure of the electro-
magnetic radiation picked up from the switched-on cell
phones located in the car. An evaluation unit 1s connected,
considered 1n terms of switching technology, downstream of
the receiver arrangement and the output signal of the
receiver arrangement 1s applied to the mput side of said
evaluation unit. In the evaluation unit, a characteristic vari-
able which 1s a measure of the occupancy of the rail vehicle
or of the car 1s formed with the output signal of the receiver
arrangement. In this context, the evaluation unit takes into
account, during the formation of the characteristic variable,
how many passengers usually travel with a cell phone, by
using statistical data collection methods.

In the case of a passenger train with a plurality of cars,
apart from the recerver arrangement an evaluation unit can
also be present 1n each car. Each evaluation unit can then
send a message to a superordinate evaluation arrangement
which 1s assigned to the entire passenger train, with the
result that a tramn-related characteristic number for the
occupancy 1s then acquired.

On the other hand, 1t 1s also possible, in the case of a
passenger train, to transmit output signals of the receiver
arrangements ol the individual cars to a single central
cvaluation unit of the passenger train and acquire the char-
acteristic number for the occupancy of the entire train there.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 1s a diagrammatic, cross-sectional view of a rail
vehicle carrying a configuration for determining an occu-
pancy of the rail vehicle according to the invention; and

FIG. 2 1s a cross-sectional view showing a further
embodiment of the configuration for determinming the occu-
pancy of the rail vehicle.

DESCRIPTION OF THE INVENTION

Referring now to the figures of the drawings in detail and
first, particularly to FIG. 1 thereof, there 1s shown a rail
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vehicle 1. Cell-phones 3, 5, 7 are carried by passengers 9, 11,
13 1in the rail vehicle 1. The cell-phones 3, 5, 7 are 1n a
switched-on state each. The switched-on states of the cell
phones 3, 5, 7 are determined by a detection device 15. The
detection device 15 1s a detection device of the rail vehicle
1. The detection device 15 1s a repeater 17.

The switched-on states of the cell phones 3, 5, 7 are
determined by detecting electromagnetic radiations 19, 21,
23 of the switched-on cell phones 3, 5, 7. The detection
device 15 has a receiver configuration 27 for detecting the
clectromagnetic radiations 19, 21, 23 of the switched-on cell
phones 3, 5, 7. The electromagnetic radiations 19, 21, 23 of
the switched-on cell phones 3, 5, 7 which are present on the
rail vehicle 1 are detected in 1ts entirety by the receiver
configuration 27 which 1s composed of a single receiver unit
29.

The electromagnetic radiations 19, 21, 23 may comprise
ready to receive signals 20, 22, 24 of the switched-on cell
phones 3, 5, 7.

The occupancy of the rail vehicle 1 1s determined from the
detected switched-on states via an evaluation unit 25.

FIG. 2 1llustrates a rail vehicle 2 similar to the rail vehicle
1 illustrated in FIG. 1. The same and similar elements are
referred to as by the same reference numerals. In FIG. 2 a
receiver configuration 28 1s illustrated which has a plurality
of receiver devices 31, 33, 35 disposed 1n the rail vehicle 2.

The mnvention claimed 1s:

1. A method for determiming an occupancy of a rail
vehicle, which comprises the steps of:

determining switched-on states of cell phones present on

the rail vehicle by a detection device, the detection
device being a pre-existing detection device on the rail
vehicle; and

determining the occupancy of the rail vehicle from

detected switched-on states via an evaluation unit,
wherein the occupancy 1s a determination of a number
of passengers on the rail vehicle and the number of
passengers on the rail vehicle 1s equal to a number of
the switched-on states of the cell phones plus a statis-
tical variable based on how many passengers usually
travel with a cell phone.

2. The method according to claim 1, which further com-
prises determining the switched-on states of the cell phones
by detecting ready to receive signals ol switched-on cell
phones.

3. The method according to claim 1, which further com-
prises providing a repeater of the rail vehicle as the detection
device.

4. The method according to claim 1, which further com-
Prises:

determining the switched-on states of the cell phones by

detecting electromagnetic radiation of switched-on cell
phones; and

providing the detection device with a receiver configura-

tion for detecting the electromagnetic radiation of the
switched-on cell phones.

5. The method according to claim 4, which further com-
prises detecting the electromagnetic radiation of the
switched-on cell phones which are present on the rail vehicle
in 1ts entirety by means of the receiver configuration which
1s composed of a single receiver unit.

6. The method according to claim 4, which further com-
prises detecting the electromagnetic radiation of the
switched-on cell phones which are present on the rail vehicle
by means of the receiver configuration which has a plurality
of recerver devices disposed distributed 1n the rail vehicle.
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7. A configuration for determining an occupancy of a rail
vehicle, the configuration comprising;:

a detection device for determining switched-on states of
cell phones present on the rail vehicle, wherein said
detection device 1s disposed 1n the rail vehicle; and 5

an evaluation device connected downstream of said detec-
tion device, said evaluation unit determiming the occu-
pancy of the rail vehicle from detected switched-on
states, wherein the occupancy 1s a determination of a
number of passengers on the rail vehicle and the 10
number of passengers on the rail vehicle 1s equal to a
number of the switched-on states of the cell phones
plus a statistical variable based on how many passen-
gers usually travel with a cell phone.

8. The configuration according to claim 7, wherein said 15
detection device 1s a repeater of the rail vehicle which
detects ready to receive signals of switched-on cell phones
as the switched-on states of the cell phones.

9. The configuration according to claim 7, wherein said
detection device contains a receiver configuration with a 20
single recerver unit which detects electromagnetic radiation
of switched-on cell phones on the rail vehicle.

10. The configuration according to claim 7, wherein said
detection device has a plurality of receiver devices disposed
distributed 1in the rail vehicle, said detection device detects 25
clectromagnetic radiation of switched-on cell phones on the
rail vehicle.
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